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Objectives: to assess the prognosis of atherosclerotic popliteal aneurysms (APAs), according to whether they were
occluded or patent at the time of diagnosis.
Design: retrospective study.
Patients and methods: fifty-two APAs were investigated in 35 patients. Nineteen were occluded (group I) and 33
patent (group II). In group I, 11 lower limbs had critical ischaemia, and eight had severe claudication. In group II, 27
were asymptomatic, 3 were painful, and 3 presented with symptomatic distal occlusion. In group I, treatment consisted
of six bypasses, five thrombectomies, four thrombolyses, but for five APAs, no revascularisation was possible due to lack
of runoff. In group II, 30/33 APAs were treated by graft replacement; the other three were not operated on due to the
patients’ poor general condition.
Results: the 4-year survival rate was 72% in group I vs. 77% in group II, and the limb salvage rate was 72% in group
I vs. 100% in group II, p<0.01.
Conclusion: prophylactic treatment of asymptomatic popliteal aneurysms may avoid amputation caused by thrombosis
and embolisation of runoff.
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Introduction Patients and Methods
The treatment of atherosclerotic popliteal aneurysms This retrospective study, including all APAs treated
in our institution between July 1, 1992 and June 30,(APAs) has long been controversial.1–4 The advocates
of conservative treatment have reported a favourable 1997. Data were collected prospectively and analysed
retrospectively.evolution for non-operated popliteal aneurysms, with
few ischaemic complications.5 Those in favour of pre-
ventive surgery stress that the amputation rate in cases
of APA is closely correlated with the thrombotic or Patients
embolic complication rate.6–8 The possibility of intra-
arterial thrombolysis has revived this debate, as an- Fifty-two APAs in 35 patients were consecutively
eurysmal thrombosis can now be treated by throm- treated. The patients comprised 30 men and five
bolysis.9,10 In order to ascertain the prognosis of APAs, women (mean age 71 years, range 43–88). Twenty-
we reviewed all such patients treated in our de- eight patients were smokers, 19 had hypertension, four
partment and compared their survival and limb sal- atrial fibrillation, four coronary disease, five diabetes
vage rates, according to whether their popliteal mellitus, and one patient had an asymptomatic carotid
aneurysm was occluded or patent at presentation. artery stenosis of more than 70%. Nine patients had
an abdominal aortic aneurysm (AAA) associated with
their popliteal aneurysm. The popliteal aneurysm was* Please address all correspondence to: P. Gouny, Hoˆpital Tenon, 4
rue de la Chine, 75020 Paris, France. bilateral in 17 patients.
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Table 1. General characteristics of patients with occluded pop- Table 2. Treatment of occluded popliteal aneurysms (group I).
liteal aneurysms (group I) versus patent aneurysms (group II).
Initial treatment Additional treatment
Characteristics Group I Group II p
n=19 n=33 Femoropopliteal or tibial 5
bypasses
Age (mean, range) 69 (43–88) 72 (48–87) NS Percutaneous fibrinolyses 5 Femorotibial bypasses 3
Tobacco 11 17 NS Thrombectomies 4 Femorotibial bypass 1
Coronary disease 2 2 NS Femoropopliteal bypasses 2
in the follow-upHypertension 7 12 NS
Hypercholesterolaemia 4 9 NS No surgical treatment 5 Angioplasty of profunda 1
femoris arteryDiabetes 2 3 NS
Obesity 4 5 NS
Hyperuricaemia 1 3 NS
one was repaired 3 months after the APA had beenNeoplasia 1 6 NS
treated.Chronic bronchitis 3 4 NS
Forty-five of the 52 APAs were investigated with aArrhythmia 2 2 NS
Associated AAA* 1 8 NS duplex scan using an ATL Ultramark 9 apparatus with
2.5 and 3.5 MHz probes. Fifteen of these were in group
NS: not significant. I (occluded), and these had an average transverse*AAA=Abdominal Aortic Aneurysm.
diameter of 22 mm (range, 14 to 60 mm). The other 29
patent aneurysms also had a mean transverse diameter
of 22 mm (range 16–60 m). Circumferential intra-an-
At admission, we distinguished two groups of APAs eurysmal thrombus was found in 16 APAs, and non-
(Table 1): occluded (group I), and patent (group II). circumferential thrombus was present in the other
Group I comprised 19 APAs in 18 patients (16 men 29. Arteriography was performed for all aneurysms,
and two women, mean age 69 years, range 43–88). except for one occluded aneurysm, which was treated
Eight patients had a unilateral occluded APA, one by immediate surgical thrombectomy and intra-
had bilateral occluded APAs, and the remaining nine operative arteriography. The lower-limb distal runoff
patients had an occluded APA on one side and an was evaluated on the basis of the combined results of
associated contralateral patent APA. In 10 of these 19 the duplex scan and arteriography. In group I, 9/19
cases, the occlusion of the popliteal aneurysm pre- aneurysms had a poor distal runoff with Z1 patent
sented with acute ischaemia, and another case with tibial artery, and the other 10 had a satisfactory runoff
foot gangrene with an ankle pressure of zero. The with two or three patent tibial arteries. In group II,
remaining eight cases presented with a sudden onset 11/33 aneurysms had a poor distal runoff.
of disabling claudication, with ankle pressures
>50 mmHg in four cases, andZ50 mmHg in the others.
One group I patient had an associated AAA which
was repaired 3 months after the treatment of the APA. Treatment
Group II comprised 33 patent APAs in 26 patients
(23 men and three women, mean age 72 years, range In group I bypass surgery with exclusion of the an-
eurysm was performed in five cases (Table 2). The48–87). Sixteen patients had bilateral popliteal an-
eurysms. Three of the patent APAs presented with an inflow was the common femoral artery in two cases
and the superficial femoral artery in three. The outflowacute distal embolus, with a foot livedo in two cases
and a blue toe in one case. Three others complained was the popliteal artery below the knee in four cases,
and the plantar artery in one case. The grafts usedof pain in the popliteal fossea, one of them due to a
chronic rupture, and the others due to popliteal deep- were a reversed great saphenous vein in four cases
and a PTFE prosthesis in one case. Five thromb-venous thrombosis. The remaining 27 APAs were
asymptomatic and were discovered during the ex- ectomies were done with a Fogarty catheter. In one of
these cases, the aneurysm had been identified and theamination of an AAA in seven cases, of claudication in
seven cases, and during the diagnosis of a contralateral thrombectomy created an outflow for a bypass. In the
other four cases, thrombectomy failed because theAPA in the other 13.
Eight patients had an associated AAA. One of them popliteal aneurysm was not diagnosed during the
operation. Two of these four APAs had a below-kneewas not operated on because the AAA was 30 mm in
diameter. Four others had been operated on before popliteal bypass 2 weeks later, when the popliteal
aneurysm was finally diagnosed by duplex scanning.developing the popliteal aneurysm, two underwent
simultaneous surgery for the APA and the AAA, and Local thrombolysis was performed in four cases via the
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percutaneous approach. An arteriogram was obtained
hourly, to verify that the catheter was correctly po-
sitioned inside the thrombus. Thrombolysis was
stopped when the thrombus had dissolved after a
mean of 14 h. There were no complications. In four
cases, the APA was diagnosed from angiograms ob-
tained during thrombolysis, and three bypasses were
performed within 24–48 h of the end of fibrinolysis.
One patient refused a bypass. In the last five cases, no
femoropopliteal revascularisation was performed. One
patient had irreversible ischaemia, another had an
























three others had medical treatment. None of these
three had critical ischaemia or an ankle pressure below Fig. 1. Comparison of the survival curves for patients with an
occluded popliteal aneurysm (group I) versus patients with a patent50 mmHg.
popliteal aneurysm (group II). The number of patients at risk at theIn group II, 30/33 APAs were treated surgically.
beginning of each period is given above the abscissa. (O) Group I;
Twenty-eight APAs had bypass surgery with exclusion (F) group II.
of the aneurysm. The inflow was the superficial fem-
oral artery in 22 cases, the common femoral artery in
four, and the profunda femoris artery in two. The
outflow was the below-knee popliteal artery in 22
cases, the juxta-articular popliteal artery in three, and a
tibial artery in three. Revascularisation was performed
with a reversed great saphenous vein in 22 cases,
using an in situ saphenous vein in two cases, and
polytetrafluoroethylene (PTFE) prosthesis in four
cases. In the other two cases, surgery consisted of
aneurysectomy via the posterior approach, using a
reversed saphenous graft. Two patients with three
APAs were not treated surgically. One of them, who
























dition for surgery. The other had previously had am-
putation after the occlusion of a contralateral APA and Fig. 2. Comparison of the limb salvage curves for patients with an
occluded popliteal aneurysm (group I) versus patients with a patentrefused preventive surgery on the other side.
popliteal aneurysm (group II). The number of patients at risk at thePatients were follow-up by regular consultations
beginning of each period is given above the abscissa. (O) Group I;
and duplex scan. One patient in group I was lost to (F) group II.
follow-up at 25 months. The mean follow-up period
was 32–16 months (range 5–60). Survival, limb sal-
follow-up: two of a myocardial infarction at 4 and 6vage rates, and cumulative primary and secondary
months respectively, one of liver cancer at 12 months,patency were determined by life-table analysis. The
and one of acute lung oedema at 21 months.Student t-test was used for quantitative data, the Chi-
The limb salvage rate at 4 years was 72% in groupsquared test for qualitative data, and the log-rank test
I, and 100% in group II (p<0.01, Fig. 2). All fivefor actuarial curves. The significance level was p<0.05.
major amputations were in group I patients: one had
amputation due to irreversible ischaemia, one after
failure of thrombectomy, one after failure of throm-
bolysis, and the two others when their bypass becameResults
occluded at 4 and 17 months of follow-up, respectively.
In group I, the 4-year primary and secondary pat-At 4 years, the survival rate (Fig. 1) was 72% in group
I (occluded APAs), and 77% in group II (patent APAs). ency rates were 38% and 62% respectively for the 14/
19 APAs undergoing infra-popliteal revascularisation.In group I, two patients died of a myocardial infarction
at 18 and 26 months, and one patient died of an Of the five APAs which had a femoropopliteal bypass,
three bypasses occluded and two primary required aunknown cause at 2 years. In group II, one patient
died postoperatively. Four other patients died during leg amputation at 4 and 17 months, respectively. Five
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APAs were treated by thrombectomy: two were im- and the other six, who had initial thrombolysis, were
mediate failures, and the three others were patent after all subsequently operated on. Thrombolysis can also
follow-ups of 6, 24, and 48 months, respectively. Four lead to the discovery of a popliteal aneurysm.17 Throm-
patients had thrombolysis with popliteal re- bolysis of an occluded aneurysm may enable lower-
canalisation. Three patients accepted a subsequent limb runoff to be ‘‘found’’, when none is opacified by
bypass, which immediately occluded in two, and one arteriography.15,18–20 However, the series for which suc-
remained after 2 years. cessful thrombolysis has been reported comprise few
In group II, the 4-year primary and secondary pat- patients and are not homogeneous. Cerebrovascular ac-
ency rates were 83% and 91%, respectively. Two by- cidents have been reported during thrombolysis in 1%
passes occluded during follow-up, at 5 and 17 months, of cases, serious haemorrhagic complications in 5%, and
respectively. One occlusion was due to an anastomotic distal embolism in up to 13% can lead to major am-
stenosis and was cured by transluminal angioplasty, putation.21,22
and the other remained relatively asymptomatic and One hundred and twenty-three popliteal aneurysms
was treated conservatively. were treated by a bypass at the Cleveland Clinic
between 1952 and 1984. During this period, the rates
of primary patency and limb salvage were 56 and 83%,
respectively.23 In the group of patients who underwentDiscussion
preventive surgery, the primary patency and limb
salvage rates at 10 years were 92 and 96%, respectively.Lowel et al.11 defined three criteria predictive of com-
In a recent multicentre study,24 79 of the 80 poplitealplications from APAs:
aneurysms treated prophylactically had no post-
(i) a diameter of the aneurysm exceeding 2 cm; operative complications. In addition, 23 of the 64 non-
(ii) the presence of an intraluminal thrombus, and operated aneurysms (36%) had a bypass during the
(iii) a poor distal runoff, including the absence of distal 22 months after diagnosis, because the aneurysm had
pulses on clinical examination and one vessel or grown larger.24 Many authors have therefore con-
less seen by arteriography. cluded that prophylactic surgery for popliteal an-
eurysms is desirable.8,23,25–27Batt et al.12 described six factors:
In our study, comparison of the limb salvage rates
(i) symptoms of acute ischaemia; suggests that the outcome of the treatment of patent
(ii) extension of the aneurysm into the tibial arteries; popliteal aneurysms is better than that once occlusion
(iii) deterioration of the lower limb runoff; has occurred. The most serious complication of APAs
(iv) absence of peroperative reflux; seems to be repeated (silent) distal embolism caused
(v) absence of available veins, and by an intra-aneurysmal thrombus, with eventual
(vi) associated coronary disease (late death). thrombosis of the aneurysm. Even if this thrombosis
can be cleared by fibrinolysis, there may be no clinicalAccording to some authors,5,10,13 surgical treatment
benefit, because the distal runoff has been destroyed.of asymptomatic popliteal aneurysms is not justified
In addition, late occlusion of a prophylactic bypassbecause of significant general and local morbidity (in-
does not always result in severe ischaemia, becausecluding phlebitis, oedema, cicatricial pain and neur-
elimination of the aneurysm preserves a normal distalalgia) and mortality. Thrombolysis permits effective
runoff.treatment of acute thrombosis of an aneurysm, and
In cases of occluded APAs, thrombolysis constitutesBowyer et al.9 therefore consider that the risk involved
an excellent adjuvant therapy for clearing the distalwith prophylactic bypass is unjustified in asympto-
runoff. However, contrary to the hopes of those fa-matic patients. In their series, six occluded popliteal
vouring conservative treatment, thrombolysis has itsaneurysms were treated by thrombolysis during the
limits, as the most important prognostic factor is thefirst 72 h, three patients were revascularised and three
distal runoff.28 Therefore, treatment aimed at im-were treated with anticoagulants, without a bypass.9
proving or preserving this runoff increases the chancesThe mean duration of thrombolysis reported in the lit-
of limb salvage.29erature is 25–32 h.9,14,15 This seems a very long period in
Prophylactic surgical treatment of a popliteal an-relation to that required for surgical revascularisation,
eurysm includes exclusion of the aneurysm, and infra-especially in the case of acute, severe ischaemia. Car-
popliteal revascularisation. We feel that exclusion ofpenter et al.15 used thrombolysis for seven out of 21
the APA is the best way of avoiding degradation ofthrombosed APAs, and all 7 had a successful outcome.
One of these patients had peroperative thrombolysis, the distal runoff by repeated embolisation. The chief
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